Introduction 26 27
When consuming Capsicum fruits, the burning sensation (pungency in the mouth 28 or irritation of the skin and mucosa) is caused by the presence of capsaicinoids. 29
Capsaicinoids is a general term for a group of N-vanillyl-acylamides (NVAs) (1) . The 30 acyl chain length of naturally-occurring NVAs ranges from 8 to 10 carbons (2). The 31 most abundant NVAs in nature are capsaicin (CAP) and its dihydro analog, 32 dihydrocapsaicin (DC). Studies on the relationship between the acyl chain length and 33 the pungency of NVAs revealed that a chain length of around 9 carbons, such as CAP 34 and DC, causes the strongest sensation of pungency in humans (3, 4). NVAs with a 35 longer or shorter acyl chain than CAP have less pungency, and NVAs with a chain 36 length of more than 18 carbons chain length do not generate any stimulus. The burning 37 sensation caused by CAP is induced by the direct activation of a non-selective cation 38 channel-transient receptor potential vanilloid 1 (TRPV1) -which is located at the end 39 of sensory nerves (5). It has been revealed that several physiological activities caused 40 by CAP are also related to the activation of TRPV1 (6). 41
Long acyl chain NVAs (LCNVAs) have been developed as synthetic CAP analogs 42 with CAP-like physiological activities and with no, or less, harmful stimuli (7). Since 43 the late 1980s, olvanil, N-vanillyl-9E-octadecenamide, has mostly been studied as an 44 attractive LCNVA because of its high CAP-like activities: it is anti-inflammatory (8), 45
anti-nociceptive (9), and it enhances adrenaline secretion (10) , despite its lack of 46 irritancy or pungency. Furthermore, several studies have shown that the potency of 47 olvanil to activate TRPV1 is comparable to that of CAP (5, 11, 12) . The paradoxical 48 relationship between the high potency of olvanil to activate TRPV1 and its lack of 49 pungency might be due to its lower accessibility to TRPV1 in the tongue owing to its 50 6 equipped with a recycle valve (HPV-Rc, GL Sciences Inc., Tokyo, Japan) enabled the 101 isolation of compound 2 (23.8 mg) and compound 4 (12.4 mg) from the 85% 
Methanolysis of LCNVAs for GC-MS analysis 133
A small amount (ca. 0.5 mg) of each of the compounds (2-5) and the mixture of 134 compounds 1 and 6 was dissolved in ca. 1 mL of MeOH/conc. HCl We were also able to obtain a very small quantity of the mixture of compounds 1 218 and 6 from the oleoresin. Although further purification of the compounds from the 219 mixture could not be achieved, the 1 H-NMR spectrum of the mixture conclusively 220 indicated the existence of capsaicinoids (data not shown). GC-MS analysis of the 221 methanolysis products of the mixture revealed the existence of methyl esters of two 222 fatty acids, tetradecanoic and 9E,12E,15E-octadecatrienoic acids. We, therefore, 223 estimated the structures of 1 and 6 to be N-vanillyl-tetradecanamide (myrvanil) and 224 respectively, which were within the ordinary amounts for these varieties (22). The total 253 amounts of CAP and DC in the oleoresins A and C were similar to those of the fruit 254 extract from Takanotsume. The ratio of DC to CAP in these oleoresins was also similar 255 to that observed in Takanotsume. Therefore, the oleoresins A and C might be extracts 256 from a Takanotsume-like variety. 257
N-vanillyl-9E,12E,15E-octadecatrienamide
The contents of LCNVAs in the samples were very small, except for oleoresin A. 258
Only negligible amount of the LCNVAs 2-6 were detected in the fruit extracts, and the 259 amount ratios of each LCNVA to CAP were extremely small (< 0.01% each). In contrast, 260 oleoresin A contained a large amount of total LCNVAs (2-6), 2,370 µg/g, and its 261 amount ratio to CAP was over 41%. Although the amounts of 2-6 in the other 262 oleoresins (samples B and C) were also very small, their total amount ratios to CAP 263 were obviously remarkable when compared to those of the fruit extracts (0. Table 2 shows the fatty acid composition of the oil 275 13 fractions in the oleoresins and pepper fruits, measured by GC-MS analysis after 276 methanolysis of the oil fractions. The richest fatty acid in all the samples was linoleic 277 acid (C18:2), followed by oleic (C18:1) or palmitic (C16:0) acids. In terms of 278 composition, the samples was similar to each other and also to the compositions of 279 common peppers (22). Therefore, the oleoresins we used must be the products 280 processed by simple extraction from some peppers. 281 
Habanero Takanotsume (%) (%)
